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Abstract

Numerous studies have found an association between infection by some species of intestinal parasites and the development of urticarial
lesions. In this document we have commented on the published findings that show the association between infection by Blastocystis spp. and
urticaria, and on the theorizations in relation to the mechanisms that would explain it.

Due to sharing risk factors and transmission ways, there is a marked geographic coincidence among intestinal parasitic infections. In fact,
polyparasitism is a common phenomenon in low- and middle-income countries in Sub-Saharan Africa, Asia, Latin America, and the Caribbean
where infections by protozoa and intestinal helminths are endemic. This argument, among others, suggest that the epidemiological and
healthcare approach to urticaria associated with infection by Blastocystis spp. should be done from a syndemic approach that takes into
account the ways in which social environments contribute to intestinal parasite infections clustering, the pathways through which those
infections could interact biologically in each individual influencing the development and evolution of urticarial lesions, and the ways in which

those interactions complicate diagnosis and treatment.
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Introduction

Intestinal parasitic infections continue to be a major public
health problem, especially in low- and middle-income
countries [1-3]. It is estimated that those infections affect
more than one billion people worldwide [1,2]. Blastocystis spp.
is the most frequently found protozoan in the feces of humans
and other animals [4-6]. Depending on the presence of factors
that promote its transmission, the prevalence of infection
by Blastocystis spp. varies between countries and between
communities in each country [6]. It is considered that the
prevalence of this parasitism ranges between 30% and 60% in
low- and middle-income countries located in the tropical belt
of the planet and between 5% and 20% in the rest [6-8].

The care of patients with urticaria, defined this clinical
manifestation as a skin rash characterized by dark red
evanescent bumps, usually pluriginous, which may be
accompanied by angioedema, is a frequent event in universal
medical practice [9]. A wide variety of factors, sometimes
overlapping, can lead to urticarial lesions. The first report of
the association between parasitic infection and urticaria dates
back to 1949 [10]. Since then, numerous studies have reported
this relation [11-14]. A relatively recent systematic review
reported prevalences of parasitic infections in adult and
pediatric urticaria patients of 5.4% and 37.8%, respectively
[14].

The association between infection by Blastocystis spp. and
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cutaneous manifestations, particularly urticaria, has been
increasingly reported in the international literature [15-19].
To make an approach, from a syndemic perspective to the
evidence and possible mechanisms linking Blastocystis spp.
to the development of urticarial lesions is the purpose of this
article.

Blastocystis spp. and Blastocistosis

The term blastocystosis, in its broadest sense, refers to the
human infection caused by Blastocystis spp., regardless of
whether or not it gives rise to clinical manifestations [20]. As
in the cases of other infections, the development of signs
and symptoms attributable to this parasitism depends on the
interaction of factors related to the host, the protozoan and
the environment, aspects that are currently subject of intense
scrutiny.

Blastocystis spp., an anaerobic protozoan classified within
the phylum Stramenopiles, includes a heterogeneous set
of subtypes (ST) that present extensive pleomorphism and
different replication strategies [21,22]. Four classic forms
of the microorganism have been described in feces and
in vitro cultures: vacuolar, granular, amoeboid, and cystic
[23]. Other rarer forms have also been reported: avacuolar
and multivacuolar [6]. The cyst is the infecting form, and
the transmission occurs mainly through the fecal-oral via
contaminated water and food [6].

The pathogenic nature of Blastocystis spp. has been subject
of debate for a long time [6,7,23,24]. The finding of this
protozoan in the feces of asymptomatic individuals has been
a basis for disputing its pathogenicity [23]. However, clinical,
phenotypic, and genotypic evidence accumulated in recent
years suggests that Blastocystis spp. comprises a group of
morphologically indistinguishable microorganisms, made up
of numerous STs that, depending on the relationship they
establish with their respective hosts, show different degrees
of virulence [7,16,19,25,26]. The prevalence of blastocystosis,
an entity that was barely reported four decades ago, has
increased rapidly in recent years [6,24]. The growing certainty
about the pathogenicity of Blastocystis spp., which has
obviously led to more attention being paid to its detection,
could have contributed to the increase in the prevalence
figures of this parasitism. Furthermore, there is increasing
evidence that humans are not the exclusive host of Blastocystis
spp. Blastocystosis is considered a zoonosis with several STs of
the parasite being identified in other mammals, birds, reptiles,
amphibians, and insects [27].

According to the sequence analysis of the ribonucleic
acid gene of the minor ribosomal subunit, at least 26 STs of
Blastocystis spp. have been reported in both humans and other
animals [28,29]. In humans, STs 1-9 and ST12 have been found
[30,31]; some of which have also been observed in animals,

such as ST3 in non-human primates, ST5 in cattle and pigs,
ST7 in birds, and ST8 in non-human primates and birds [32,33].
On the contrary, some STs such as ST10 and ST14 circulate
in other animals and have never been described in human
infections [34]. Simultaneous colonization with different STs is
not uncommon [35]. Regarding the existence of STs 18 to 26,
and others reported later, there is no definitive evidence, and
some researchers believe that, to some extent, they could be
molecular chimeras [36].

Evidence of the Association between Blastocystosis
and Urticaria

The association between urticaria and infectious entities has
been reported and not always categorically demonstrated. Of
them, the best documented are: among viruses, with hepatitis
B and herpes simplex [37]; among bacteria, with Helicobacter
pylori, Mycobacterium tuberculosis, Streptococcus spp., and
Mycoplasma spp. [37,38]; among fungi, with onychomycosis,
tinea pedis and Candida spp. [39]; among helminths, with
Strongyloides stercoralis [40]; and among protozoa, with
Giardia lamblia and Entamoeba histolytica and, more recently,
with Blastocystis spp. [6,16,19,24,40].

The data from the reviewed literature allow us to affirm
that urticaria is the most frequent cutaneous manifestation
associated with infection by Blastocystis spp. [6,19,24,37-50].
Most of the works carried out to demonstrate the link between
suffering from blastocystosis and developing urticaria,
especially those carried out in series with adequate sample
sizes, succeeded to demonstrate the relation [6,19,24,44-
46,48,49]. Other studies, generally reports of individual cases
or very small series, could not confirm the association [41-43].

When attempts were made to demonstrate the association by
studying the response of urticarial lesions to treatment against
the protozoan, numerous studies found the disappearance
of these manifestations after the administration of the drug
[19,51,52], and only two papers reported the continuation
and/or the reappearance of the lesions in some of the treated
patients [50,53]. In our opinion, the results of these two works
do not negate the aforementioned association, but rather
alert us to take into account other causes of urticaria at play
in the same scenery.

During the last five decades, the possible relationship
between Blastocystis STs and some pathological
manifestations has been the subject of intense controversy.
Clark, in a paradigmatic work published in 1997, was pioneer
in suggesting this type of link [54]. Since then, numerous
publications have reported on the association between
Blastocystis STs and clinical manifestations, both digestive
and extraintestinal [6,41,42,44,45,47,55-60]. Several works
found that the amoeboid form of some STs was related to the
development of urticarial lesions [16,19,44].
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A very recent study, which delved into the alleles of the STs
present, showed that ST3, and to a lesser extent STs 2 and 1,
in that order, were the most frequently found in individuals
infected by Blastocystis spp. who suffered from urticarial
lesions. However, and this was the most novel finding of this
work, only allele 34 of ST3 showed a statistically significant
association with the development of urticaria when compared
with a control group [6]. The authors of this research conclude
that allele 34 of ST3 is related to the pathogenic mechanisms
that characterize the allergic reaction of urticarial lesions, to
which we will refer in the next section of this article.

Itis worth mentioning that the association between infection
by Blastocystis spp. and non-urticarial skin manifestations
has also been reported; for example, with papules, rash,
palmoplantar or diffuse pruritus, and atopic dermatitis
[5,16,19,44,46-48]. Regarding these associations, the available
documentation is very scarce and mostly anecdotal. Almost
all of the works that report them are based on individual
cases, or very small series, in which the healing of the lesions
after treating the infection by Blastocystis spp. has been the
main argument mentioned. In our opinion, these possible
associations have yet to be demonstrated.

Biological Mechanisms Underlying the Association
between Blastocystosis and Urticaria

In relation to the processes by which infection by Blastocystis
spp. would lead to the development of urticarial lesions, the
available information is not conclusive and, in many aspects,
too speculative. Three mechanisms, not exclusive and possibly
interacting, are the most frequently mentioned:

Development of type | hypersensitivity phenomena

According to this mechanism, also described for urticarial
manifestations associated with infection by other parasites
(for example, G. lamblia), mast cells at the site of the lesions
would degranulate when interacting with the Fc regions of
IgE antibodies directed against Blastocystis spp. antigens, or
against others coming from the intestinal lumen, which would
reach the bloodstream due to the intestinal permeability
disorders that occur in this parasitism. Soluble mediators
released by the degranulation of mast cells, histamine in the
first place, would be ultimately responsible for dermatological
lesions. Various types of evidence favor the acceptance of this
mechanism as a trigger for urticaria in blastocystosis patients:
(i) the amoeboid form of ST3, the most frequently related to
the development of urticarial lesions, is the one that best
adheres to the intestinal epithelium and, consequently, the
one that could most damage its permeability [14,48,61,62]; (ii)
the entry of parasite antigens through the intestinal mucosa
induces the activation of Th2 lymphocyte clones and with it
the production of cytokines such as interleukin 3 (IL-3), IL-4,
IL-5, and IL-13 [6,14], high titers of total and specific IgE [6,41],

and increased numbers of circulating eosinophils [41,48,63];
(i) the interaction of the FceR1 receptors of mast cells with
the Fc ends of circulating IgE-Blastocystis antigen complexes
induce degranulation of these cells [48,49,64].

Modifications in the composition of the intestinal
microbiome

In the reviewed literature, the possible involvement of the
intestinal microbiome in the development of diseases is a
relatively recent topic [65]. In harmony with this general
consideration, Nabizadeh et al., in 2017, and Stensvold and
van der Giezen, in 2018, anticipated that the microbiome
could be playing a pathogenic role in human infection
with Blastocystis spp. [66,67]. In support of this opinion, an
evaluation of the composition of the digestive microbiome in
stool samples from patients with chronic urticaria and healthy
individuals revealed that the relative amount of bacteria of the
Enterobacteriaceae family in the former was greater than that
in the latter; on the other hand, the frequencies of Akkermansia
muciniphila,  Clostridium leptum and Faecalibacterium
prausnitzii in healthy individuals were significantly higher than
those recorded in patients with chronic urticaria [66]. Another
study carried out in China, demonstrated a higher frequency
of the pathogenic bacteria Escherichia coli than of the bacteria
F. prausnitzii, Prevotella copri, and Bacteroides spp. in urticaria
patients than in healthy controls [68].

Changes in the expression profiles of circulating micro
ribonucleic acids

Micro ribonucleic acids (miRNAs) are small-sized (20 to 23
nucleotides), endogenous and non-coding RNA molecules
that regulate gene expression at the post-transcriptional level.
Circulating miRNAs can be found in various body fluids such as
serum, plasma, saliva, etc. and can show modified expression
profiles in many biological processes, including diseases [19].
Some studies have explored changes in miRNA profiles, and
their possible pathogenic significance, in skin diseases [69].
A very recent work examined these profiles in patients of
urticaria, which were grouped as infected or not by Blastocystis
spp. and in healthy individuals, who were also grouped as
infected or not by this parasite. The study found that urticaria
patients infected by Blastocystis spp. had decreased levels of
some miRNAs relative to members of the other groups. This
research also found that people who did not suffer from hives
and were infected with the protozoan showed elevated levels
of other miRNAs relative to members of the other groups.
The authors of this research, in addition to demonstrating
the occurrence of specific changes in the expression profiles
of circulating miRNAs in people infected by Blastocystis spp.
who suffer from urticarial lesions, suggested delving into
the molecular mechanisms by which the elevation of the
levels of certain circulating miRNAs would be linked to the
dermatological lesions [24].
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Necessity of a Syndemic Approach to the Handle of
Urticaria Associated to Blastocystosis

The conventional approach to health conception and clinical
practice assumes the disease as a distinct entity in nature,
separating it from factors such as other diseases and the social
context in which they are found. However, increasing evidence
demonstrates that those factors tend to interact in various and
consequential ways, having a substantial impact on the health
of individuals and whole populations. Taking into account
those interactions, a more holistic approach, known as
syndemic, has emerged during the last three decades [70-73].
Singer et al. refer to this relatively novel methodology in this
inclusive form “Specifically, a syndemic approach examines
why certain diseases cluster (ie, multiple diseases affecting
individuals and groups); the pathways through which they
interact biologically in individuals and within populations, and
thereby multiply their overall disease burden, and the ways
in which social environments, specially conditions of social
inequality and injustice, contribute to disease clustering and
interactions as well as to vulnerability” [72]. The recognition
of syndemic interactions in medical practice has considerable
importance for the better understanding of the clinical
presentation of patients, the correct diagnosis and treatment
of the different diseases that they could be suffering from, and
the appropriate decision-making in terms of health policy.

Due to sharing risk factors and transmission ways, there is
a marked geographic coincidence among intestinal parasitic
infections. In fact, polyparasitism is a common phenomenon
in low- and middle-income countries in sub-Saharan Africa,
Asia, Latin America, and the Caribbean where infections by
protozoa and intestinal helminths are endemic [3]. Under
these circumstances, the epidemiological and healthcare
approach to the handling of urticarial lesions associated with
parasitic infections, including those related to Blastocystis
spp. infection, must be done from a syndemic perspective.
Such an approach should not only take into account the
common socioeconomic and health conditions that favor the
transmission of more than one species, with the consequent
parasite comorbidity, but also consider the possible enhancing
effect of the pathogenic mechanisms of one species on those
of another. Moreover, it should address the diagnostic and
therapeutic challenges arising from the presence of various
species in a single patient. For example, Blastocystis spp. and
G. lamblia, frequently found in coinfections in endemic areas,
are the intestinal parasites most frequently associated with
urticaria, and both, as part of their pathogenic mechanisms,
increase intestinal permeability and, allowing the passage of
parasitic antigens into the bloodstream, thereby enhancing
the development of urticarial lesions.

Conclusions

Due to their profound impact on human well-being and

development, intestinal parasitic infections continue to
be an important public health problem, especially in low-
and middle-income countries [1,2]. Among the intestinal
parasitisms caused by protozoa, infection by Blastocystis spp.,
is the most frequently detected in humans [4-6].

Numerous studies have found an association between
infection by some species of intestinal parasites and the
development of urticarial lesions [11-14]. After reviewing
what has been published on the subject, in this article we
have commented on the findings that show the association
between infection by Blastocystis spp. and urticaria, and on
the theorizations in relation to the mechanisms that would
explain it.

Taking into consideration the arguments presented above,
and as has already been suggested for other coexistent
infectious diseases in other settings [72], the epidemiological
and healthcare approach to urticaria associated with infection
by Blastocystis spp. should be done from a syndemic approach
that takes into account the ways in which social environments
contribute to intestinal parasite infections clustering, the
pathways through which those infections could interact
biologically in each individual influencing the development
and evolution of urticarial lesions, and the ways in which those
interactions complicate diagnosis and treatment.
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